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APPENDIX Il
LABORATORY TESTING RESULTS

INTRODUCTION

The contents of this appendix shall be integrated with the geotechnical engineering
study of which it is a part. They shall not be used in whole or in part as a sole source for
information or recommendations regarding the subject site.

The laboratory tests were performed in conjunction with the field exploration phase for
this study. Laboratory tests were performed on selected relatively undisturbed and bulk
samples to estimate engineering characteristics of the various earth materials encountered.
Testing was performed in accordance with Caltrans or ASTM Standards for Soil Testing or the
equivalent Caltrans Test Method in effect at the time that the testing was performed.

LABORATORY TEST RESULTS
Laboratory test results are summarized on Figures ll-1a through Il-1g.
Laboratory Moisture and Density Determinations

In accordance with ASTM D2937, moisture content and dry density determinations
were performed on selected undisturbed samples to evaluate the natural water content and dry
density of the various materials encountered. The results are presented on Figures IlI-1a
through 1l-1g and the Logs of Test Borings (LOTBs) in Appendix |.

Maximum Wet Density Tests

Determination of maximum wet density for selected bulk samples were performed in
accordance with California Test Method 216 (California Impact). Maximum wet density results
are presented on Figures Il-1a through II-1g.

Percent Fines

Percentages of material passing the No. 200 sieve/75-um (fines content) were
determined in accordance with test method ASTM D1140. Fines content percentages are
summarized on Figures ll-1a through II-1g.

Grain Size Distribution

The Distribution of particle sizes for selected soil samples were determined in
accordance with ASTM D422. Grain size distributions are plotted on Figure II-2.

Atterberg Limits Tests

Atterberg limits tests were performed on selected samples. Liquid and plastic limits
were determined in accordance with standard test method ASTM D4318. Test results are
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plotted graphically on Figures [I-3a through 1I-3e - Plasticity Chart, and summarized on Figures
[I-1a through II-1g and the LOTBs (Appendix I).

Direct Shear Tests

Direct shear tests were performed on selected samples to evaluate the shear strength of
earth materials. The tests were performed on California liner ring samples in accordance with
standard test method ASTM D3080. Summary plots of individual direct shear data are
presented on Figures Il-4a through Il-4p - Direct Shear Test Results. Interpreted peak and
ultimate shear strength parameters for the earth materials are presented on Figures ll-4q
through 1l-4x - Direct Shear Test Results Envelope.

Consolidation Tests

Consolidation tests were performed on selected samples of artificial fill to evaluate
consolidation characteristics. The tests were performed on California liner ring samples in
accordance with standard test method ASTM D2435. Graphic plots of the consolidation test
data are presented on Figures II-5a and II-5b - Consolidation Test Results.

Unconfined Compression Tests

Unconfined compressive strengths were determined for selected samples of weathered
bedrock. The tests were performed on relatively undisturbed cores extruded from California
liner samples in accordance with standard test method ASTM D2166. Test results are
summarized on Figures ll-1a through [I-1g. Photographs of extruded cores are presented as
Plates II-1 through II-7.

Sand Equivalent Tests

Tests were performed on selected materials to estimate the sand equivalency in general
accordance with ASTM D2419. The results of those tests are summarized on Figures ll-1a
through 11-1g.

Soil Chemistry Tests/Corrosion Tests

Health Science Associates of Los Alamitos, California, tested selected earth material
samples for resistivity, pH, sulfate, and chloride. Test results are summarized on Figures ll-1a
through 11-1g.
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Route 15/56 Separation Managed Lanes, Stage 1
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US STD SIEVE SIZE US STD SIEVE SIZE HYDROMETER ANALYSIS
CENTIMETERS NUMBERS

7.62 3.81 1.91 0.95 4 10 20 40 100 200
100 e b kAN T e

PETIER TS WS-
80
ol
o
L EEERTE WS-

40 |-

PERCENT FINER BY WEIGHT

30
20 ..... .........

10/ SRR g

100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

GRAVEL SAND

Coarse Fine Coarse Medium Fine

SILT or CLAY

LEGEND CLASSIFICATION Cc Cu

(location) (depth,m)
O 358L/LA/O1 0.3 Native Soil: Fat CLAY with sand (CH)
o 361R/HA/01 0.9 Fill: Sandy Fat CLAY (CH)

GRAIN SIZE CURVES
Route 15/56 Separation Managed Lanes, Stage 1: Task Order No. 284016

San Diego, California
FIGURE II-2

G-2 GRAIN SIZE CURVES (I:\GINT\2003\1394-013-NO2\1394-013-02.GPJ)-VTA-2/24/03 02:39 p
361R/HA/01
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100

PLASTICITY INDEX (PI)

B OOt SOUUUUUUUOUE SUOUURTRRRORE SO

: s : :
/7 REME777 MLorOL
5 b 5 5 _ _ _ _
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
ATTERBERG LIMITS TEST RESULTS
LEGEND CLASSIFICATION UMITAY)  LMIPY  INDEX )
location depth, m
O 335R/LA/03 15 Fill: Sandy Fat CLAY (CH) 56 20 36
[ ] 335R/LA/05 1.2 Fill: Sandy Lean CLAY (CL) 49 19 30
A 346L/HA/03 3.0 Fill: Sandy Fat CLAY (CH) 51 21 30
A 357R/HA/01 1.5 Fill: Fat CLAY with sand (CH) 84 18 66
® 361L/HA/02 1.5 Fill: Clayey SAND (SC) 41 17 24
Lo 361L/HA/03 1.5 Fill: Clayey SAND (SC) 42 16 26
A 361L/HA/03 3.0 Fill: Clayey SAND (SC) 38 19 19
m] 361L/HA/03 4.6 Fill: Clayey SAND (SC) 40 16 24
(2] 361R/HA/01 1.5 Fill: Sandy Fat CLAY (CH) 52 19 33
D 361R/HA/01 3.0 Fill: Clayey SAND (SC) 40 18 22

PLASTICITY CHART

Route 15/56 Separation Managed Lanes, Stage 1: Task Order No. 284016

San Diego, California

G-3 PLASTICITY V.1 I\GINT\200311394-013-NO2\1394-013-02.GPJ 2/24/03 03:09 p-sz

FIGURE II-3a
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PLASTICITY INDEX (PI)

LB WL oroL

0 : I : : : . . . .
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
ATTERBERG LIMITS TEST RESULTS
LIQUID PLASTIC  PLASTICITY
LEGEND CLASSIFICATION LIMIT(LL) LIMIT(PL) INDEX (P1)
location depth, m

®  346L/HA/01 4.6 Native Soil: Sandy Lean CLAY (CL) 33 15 18
A 346L/HA/02 4.6 Native Soil: Clayey SAND (SC) 33 14 19
A  353R/LA/O4 1.5 Native Soil: Sandy SILT (ML) 44 24 20
®  361L/HA/02 4.6 Native Soil: Sandy Lean CLAY (CL) 41 15 26
o 361R/HA/02 2.3 Native Soil: Clayey SAND (SC) 37 21 17
A 361R/HA/02 6.1 Native Soil: Clayey SAND (SC) 42 16 26
O 361R/HA/02 7.6 Native Soil: Sandy Lean CLAY (CL) 47 16 31

PLASTICITY CHART
Route 15/56 Separation Managed Lanes, Stage 1: Task Order No. 284016
San Diego, California FIGURE 11-3b

plast-native.gdw _[ I\GINT\2002\1394-013_MRGD_014\MRGD-1394-013.GPJ ]_ 11/26/02 02:47 p -VC-
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PLASTICITY INDEX (PI)

90|+ TR SRR R — — e S

: 7 : :
[ ReME 7 MLorOL
: | : : :
0 . | . . . . . . .
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
ATTERBERG LIMITS TEST RESULTS
LIQUID PLASTIC PLASTICITY
LEGEND CLASSIFICATION LIMIT(LL) LIMIT(PL) INDEX (PI)
location depth, m
O  357R1/LA/02 11.0 SANDSTONE (Rx) 33 20 13
® 357R1/LA/03 9.5 SANDSTONE (Rx) 37 19 18
A 358L/LA/O1 3.7 SANDSTONE (Rx) 33 19 14
A 361L1/LA/O1 10.7 SANDSTONE (Rx) 33 23 10
®  361L1/LA/02 12,5 SANDSTONE (Rx) 41 16 25
< 361L1/LA/02 13.7 SANDSTONE (Rx) 35 19 16
A 361L1/LA/02 15.3 SANDSTONE (Rx) 36 19 17
O 357R/HA/04 2.3 SANDSTONE (Rx) 31 17 14
®  357R/HA/05 15 SANDSTONE (Rx) 41 20 21

PLASTICITY CHART

Route 15/56 Separation Managed Lanes, Stage 1: Task Order No. 284016

San Diego, California

FIGURE II-3c

G-3 PLASTICITY V.1 _[I\GINT\2002\1394-013_MRGD_014\MRGD-1394-013.GPJ ]_ 12/3/02 05:37 p -VC-
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-l-'utann

100

PLASTICITY INDEX (PI)

90| v oo TR TR

E /7 | |
LM 7 MLorOL
z R z z
0 . | . . . .
0 10 20 40 50 90 100
LIQUID LIMIT (LL)
LEGEND SRR LTS TESTREUTS,
location depth, m CLASSIFICATION LIMIT(LL) LIMIT(PL) INDEX (PI)
O 353R/LA/02 1.6 CLAYSTONE (Rx) 34 15 19
®  353R/LA/03 6.1 CLAYSTONE (Rx) 58 22 36
A 357R1/LA/01 93 CLAYSTONE (Rx) 39 21 18
A 357R1/LA/02 8.0 CLAYSTONE (Rx) 56 24 32
®  357R1/LA/02 141 CLAYSTONE (Rx) 48 22 26
O 357R1/LA/02 17.7 CLAYSTONE (Rx) 60 20 40
A 357R1/LA/02 19.5 CLAYSTONE (Rx) 35 18 17
O 357R1/LA/03 8.0 CLAYSTONE (Rx) 50 20 30
®  357R1/LA/O3 12.5 CLAYSTONE (Rx) 56 23 33
@ 357R1/LA/04 6.4 CLAYSTONE (Rx) 50 23 27
[0 357R1/LA/04 8.1 CLAYSTONE (Rx) 54 24 30
& 357R1/LA/05 6.1 CLAYSTONE (Rx) 56 19 37
4] 358L/LA/02 4.6 CLAYSTONE (Rx) 48 24 24
X 361L1/LA/O1 4.6 CLAYSTONE (Rx) 53 28 25
PLASTICITY CHART
Route 15/56 Separation Managed Lanes, Stage 1: Task Order No. 284016
San Diego, California
’ FIGURE II-3d

G-3A PLASTICITY V.2 _[I:\GINT\2002\1394-013_MRGD_014\MRGD-1394-013.GPJ ]_ 12/3/02 05:34p -VC-
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100

90|+ TR SRR R — — e S

PLASTICITY INDEX (PI)

L7777 ool

0 . | . . . . . . .
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
ATTERBERG LIMITS TEST RESULTS
LIQUID PLASTIC PLASTICITY
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